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[Title of the Invention] FLUORESCENT OBSERVATION APPARATUS 
(Page 2, column 2, lines 12-15) 

100061 With the foregoing in mind, it is an object of the present invention to 
provide a fluorescent observation apparatus that does not require a 
Wength selection filter, uses a small light source to generate no heat, and 

has long fife. 

(Page 3, column 3, line 11 - column 4, line 40) 
[0014] 

(Embodiment of Invention] 

FIG 1 is a schematic diagram showing an optical system of a 
fluorescence microscope of an example of an embodiment offlre preset 
invention. In FIG. 1, rays of fight emitted from hght-emitting dmdes 1, 2, 
and 3 (fight sources) are focused on an image-side 
objective lens 23 through lenses 2 1, 22 and a dichroic mirror 13 that are 
"„ atedin an illuminator 20. Then, the rays of fight focused on the 

focal p!ane of the objective lens 23 are converted to .parcel fight 
that illuminates the surface of a specimen placed on a stage 32. The 
fcL-emitting diodes with different wavelengths are used as the fight 
„. For example, blue, green, and redlighfemittrng diodes may be 
used as the fight sources 1, 2, and 3, respectively. 

100 A current supply device 30 can control the blinking of *° 
nghfemitting diodes for each wavelength. Therefore, the ^ht enuttog 
tls that emit light with the corresponding wavelengths as needed are 
Lned on selectively to illuminate a specimen. The fight-ennttmg diodes 
TlZet tlo dLnsionafly in a plane perpendicular to the optical axis 
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and spaced at regular intervals. It is preferable that the current supply 
device 30 controls the intensity of illumination light by controlhng the value 
of a current that flows through each of the light-emitting diodes. 

[0016] - , . 

FIG 2 shows an example of the light source arrangement m detail. 

In FIG 2, the left is a cross- sectional view and the right is a diagram when 
viewed from the direction of the optical axis. The tight-emitting diodes with 
different colors, i.e., blue 1, green 2, and red 3 are arranged in a plane 
perpendicular to the optical axis in a well-balanced manner. These 
light-emitting diodes are adjusted so that the direction of divergence of tight 
in the center is parallel to the optical axis. In FIG. 1, all the light-emitting 
diodes are arranged on conjugate planes of the image-side focal plane (a front 
focal plane on the illumination side) of the objective lens 23. Therefore, 
tight emitted from each of the light sources is focused to Kohler-flluminate a 
specimen by the objective lens 23. Thus, the specimen can be illuminated 
by tight with uniform intensity. 

[0017] , , 

Afluorescent beam that is generated from the specimen and has a 
different wavelength from the illumination wavelength is focused by the 
objection lens 23, transmitted through the dichroic mirror 13, selected by a 
wavelength selection filter 14, and forms an observation image by an 
imaging lens 24. The observation image is bent by mirrors 15, 16 so that an 
observer easily can see the image, and is magnified through an eyepiece 25. 
Then, the magnified image is offered to the eye 26 of the observer. 

[0018] ^ , 

The mirror 15 is arranged movably. Therefore, when the beam 

deviates from the optical path, an observation light 18 is formed, picked up 
by an imaging device 33 such as CCD, and is displayed on a monitor 34. 

[0019] , A 

The following is an example of the relationship between the 
wavelength of a tight- emitting diode and a specimen. When a specimen 
including fluorescein, i.e., a fluorescent reagent that is used often in the field 
of biology, it is preferable to use a blue tight- emitting diode with a 
wavelength of 475 nm, a dichroic mirror that reflects tight with a wavelength 
shorter than 505 nm and transmits tight with a wavelength longer than 505 
nm, and a wavelength selection filter that transmits light with a wavelength 
of not less than 520 nm. 
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[0020] 

Moreover, three light-emitting diodes that emit light with a 
wavelength of 400 to 500 nm, 500 to 600 nm, and 600 to 700 nm can be 
selected to illuminate a specimen by blue, green, and red excitation light, 
respectively. When a recently developed light-emitting diode that emits 
light in an ultraviolet region is provided, it is also possible to use ultraviolet 
light as excitation light. 
[0021] 

The dichroic mirror 13 and the wavelength selection filter 14 may be 
exchanged in accordance with the wavelength of the light-emitting diodes 
selected. Alternatively, a single dichroic mirror and a single wavelength 
selection filter may be used if they have a multi-band spectral transmittance. 
[0022] 

[Effect of Invention] 

As described above, the present invention can provide a desired 
fluorescent observation apparatus using an inexpensive light- emitting diode 
and a simple optical system configuration. Therefore, the apparatus can 
reduce cost as a whole. Moreover, the apparatus is suitable for long time 
operation because the life of a light-emitting diode is long. By switching 
light-emitting diodes with different wavelengths according to purposes, an 
excitation filter, which has been used in a conventional fluorescence 
microscope or the like, is not required. Accordingly, the configuration is 
simplified, and no illumination light with other wavelengths is generated. 
This reduces the background and improves a S/B ratio. Since a 
light-emitting diode is small in size, consumes less power, and generates no 
heat, the apparatus of the present invention substantially can eliminate heat 
generation that has been a problem of a microscope. 
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